Introduction
============

Self-reported Web-based weight and height have become widely used in epidemiological research as a quick and cost-efficient way to assess body mass index (BMI, kg/m^2^). BMI status is used for investigating disease associations, evaluating interventions, and monitoring obesity trends. The accuracy of Web-based self-reported weight and height is essential; however, few studies have validated these against measured weight and height \[[@ref1]-[@ref4]\].

The validity of self-reported weight and height might vary between populations depending on age, gender, and cultural factors \[[@ref5]-[@ref10]\]. Usually, high correlations between self-reported (using interviews or mailed questionnaires) and measured BMI are observed; however, systematic biases between the two frequently exist. Generally, weight is underestimated whereas height is slightly overestimated, leading to underestimation of BMI and misclassification (eg, of overweight as normal weight) \[[@ref3],[@ref5],[@ref6],[@ref8]\]. Overweight/obese people tend to underestimate weight to a higher extent compared to normal-weight people, and women tend to underestimate weight more than men \[[@ref8],[@ref9]\].

During adolescence, self-reported BMI might be particularly biased. Adolescents experience rapid growth and may have less knowledge about their current weight and height. Also, factors such as body image and social desirability might influence adolescents to report idealized or socially accepted numbers \[[@ref11]\].

Using the Web has been suggested to increase the validity of sensitive questions such as weight because it provides anonymity and creates distance between the participant and the researcher \[[@ref12]\]. The Web also provides other benefits because it enables direct detection of missing values, elimination of data entry errors, and allows for quick administration to a large number of participants \[[@ref12]\]. The Web might be particularly useful for adolescents because they are accustomed to computers and may find Web-based questionnaires easier and more attractive than paper questionnaires. The increasing number of Web-based surveys could, on the other hand, lead to carelessness when filling out these types of questionnaires.

Web-based self-reported height and weight have rarely been evaluated among adolescents \[[@ref2],[@ref13]\] and, to our knowledge, no study has been done in a European setting. The aim of this study was to validate Web-based self-reported weight, height, and corresponding BMI against measured weight, height, and BMI in Swedish adolescents aged approximately 16 years. A second aim was to investigate determinants for possible discrepancies between self-reported and measured BMI.

Methods
=======

Study Design and Study Population
---------------------------------

The study population included participants from the prospective birth cohort BAMSE, originally consisting of 4089 children born between 1994 and 1996 in predefined areas of Stockholm. Children in the BAMSE study have been followed repeatedly from birth up to age 16 years, with the main objective to investigate lifestyle and environmental factors associated with the development of allergic diseases. Detailed description of the BAMSE study has been published elsewhere \[[@ref14],[@ref15]\].

At approximately 16 years of age (range 15.7-19.0 years), adolescents answered a Web-based questionnaire containing questions on various health outcomes and lifestyle factors, including weight and height. After approximately 2 weeks, participants who did not answer the questionnaire were sent a reminder, including a paper-based questionnaire that could be answered instead of the Web-based version. In total, 3115 of 4089 adolescents (76.18%) answered the 16-year follow-up questionnaire of which 2847 (91.40%) answered the Web-based version of the questionnaire.

After answering the questionnaire, participants were invited to a clinical examination where measurements of weight, height, and blood pressure were taken. Weight was measured without shoes and with light indoor clothes to the nearest 0.1 kg using an electronic scale (Seca 799). Height was measured twice without shoes to the nearest 0.1 cm using a wall-mounted wooden stadiometer with a measurement range of 700 to 2050 mm. All measurements were performed by trained nurses and documented according to standard protocols. The study was approved by the regional ethical review board in Stockholm.

Definition and Classification of Variables
------------------------------------------

The mean of the 2 height measurements was computed and used in the analyses. BMI was calculated as body weight in kilograms divided by height in meters squared (kg/m^2^). Underweight, normal weight, overweight, and obese were defined using the age- and sex-specific cut-off values developed for children younger than 18 years \[[@ref16],[@ref17]\]. For participants older than 18 years, underweight was defined as BMI \<18.5 kg/m^2^, normal weight as BMI 18.5-24.9 kg/m^2^, overweight as BMI 25-29.9 kg/m^2^, and obese as BMI ≥30 kg/m^2^.

Parental socioeconomic status (professional or manual labor worker) and parental ethnicity (any parent born outside of Scandinavia, including Sweden, Norway, Denmark, or Finland) were obtained at the 8-year follow-up questionnaire in BAMSE. Lifestyle factors and self-rated health were reported by the adolescent in the 16-year questionnaire, whereas blood pressure was measured at the 16-year clinical investigation. Blood pressure was measured 3 times by using an oscillometric monitor (Omron M6 Professional) according to standard procedures recommended by the Swedish Pediatric Society. The mean value of the last 2 measurements was used in the analyses. Questions about physical activity and sedentary time for both summer and winter in the past 12 months were asked. The mean value of the seasons was used in the analyses. Vigorous physical activity included time (hours/week) spent on activities such as lifting heavy weights, aerobics, or high-speed bicycling. Sedentary time included time (hours/day) (outside of school) spent on watching TV, computer use, playing computer or video games, and/or reading. Unreasonable values (\>35 hours/week of vigorous physical activity \[n=26\] and \>15 hours/day sedentary time \[n=17\]) were excluded. Sleep was categorized into an average of \<8 or ≥8 hours/night and fruit and vegetable intake were combined into 1 variable that was categorized into every day (≥1/day for fruit and/or ≥7/week for vegetables) or less than every day. Tobacco use included cigarettes and snuffs (regular or irregular use). Self-rated health was categorized into completely healthy compared to fairly healthy/not very healthy. Pubertal status was defined according to a scoring system developed by Petersen et al \[[@ref18]\] and categorized into pre/early, mid, or late/post puberty based on questions on body hair development, linear growth spurt, and pubic hair growth (both males and females); voice change and beard growth (males only); and breast development and menarche (females only).

Adolescents (N=1698) where included in the present analyses if (1) self-reported weight and height was reported through the Web (268 paper-based answers excluded), (2) self-reported and measured height and weight were available (additional 471 excluded), (3) self-reported weight and height were collected prior to measured weight and height (additional 19 excluded), (4) the difference between the 2 height measurements was not greater than 0.5 cm (additional 15 excluded), and (5) the time span between self-reported and measured weight and height did not exceed 8 weeks (additional 644 excluded).

Statistical Methods
-------------------

Differences in demographic and lifestyle factors were evaluated using the *t* test (continuous variables) and the chi-square test (categorical variables). Mean values of self-reported and measured weight, height, and BMI were compared by using the *t* test and agreement was evaluated by Pearson correlation coefficients. Test for trend of differences across BMI categories were tested using the Wilcoxon rank sum test (Cuzick's trend test) \[[@ref19]\]. Absolute agreement between self-reported and measured BMI was investigated by plotting the difference between self-reported and measured BMI against measured BMI (Bland-Altman plot) \[[@ref20]\]. Because weight and height were measured to 1 decimal place but reported without decimals, a sensitivity analysis was performed using measured values of weight and height rounded to 1 decimal place.

To identify factors that might explain differences between self-reported and measured BMI, a prediction model was built by using linear regression with a backward selection technique using a *P* value \<.2 from the log-likelihood ratio test to select the final model \[[@ref21]\]. The following potential demographic and lifestyle factors, coded and categorized as previously mentioned, were included in the full model: gender, age, parental ethnicity, parental socioeconomic status, BMI status (normal weight as referent), pubertal status, vigorous physical activity, sedentary time, sleep duration, fruit and vegetable intake, tobacco use, and self-perceived health. To be able to compare potential models, only participants with complete information on all the preceding variables were included in the prediction analysis (n=1337).

All analyses were performed using the statistical software Stata version 13 (StataCorp LP, College Station, TX, USA).

Results
=======

Description of Study Population
-------------------------------

Characteristics of the included study participants are shown in [Table 1](#table1){ref-type="table"}. Of the 1698 participants, 889 (52.36%) were females and 809 (47.64%) were males. Age when answering the questionnaire ranged from 15.7 to 18.9 years with a mean of 16.5 years and the majority (1517/1698, 89.34%) between 16 and 17 years. The mean time between reported and measured height and weight was 4.6 weeks.

The majority of the participants at 8 years (1458/1619, 90.06%) had at least one parent working as a professional worker and 267 of 1622 (16.46%) had a parent that was born outside of Scandinavia. According to measured weight and height of 1698 participants, 114 (6.71%) were classified as underweight, 1309 (77.09%) as normal weight, 231 (13.60%) as overweight, and 44 (2.59%) as obese.

Compared to females, males were more likely to be overweight and obese and had higher systolic blood pressure. Almost all females (799/813, 98.3%) were in late-/postpuberty, whereas the corresponding proportion for males was 54.8% (382/697). Males reported more vigorous activity, sedentary time, and sleep than females. Less than half of the males (386/799, 48.3%) reported eating fruit or vegetables every day, whereas 64.6% (574/888) of the females did so. Tobacco was used among 238 of 1696 (14.03%) participants and did not differ statistically across gender. The majority of the participants (1382/1693, 81.63%) considered themselves to be completely healthy.

A comparison between the study participants and adolescents that did not fulfill the inclusion criteria ([Multimedia Appendix 1](#app1){ref-type="app"}) showed that included participants were slightly younger and reported a somewhat lower amount of vigorous physical activity. Also, they considered themselves as completely healthy to a higher extent.

###### 

Description of the study population (N=1698) derived from a prospective birth cohort born in Stockholm in 1994-1996.

  -------------------------------------------------------------------------------------------------------------------------------------
  Characteristics                                                  All\            Females\       Males\        *P* ^b^        
                                                                   (N=1698)^a^     (n=889)^a^     (n=809)^a^                   
  ---------------------------------------------------------------- --------------- -------------- ------------- -------------- --------
  Age (years),^c^ mean (SD)                                        16.5 (0.3)      16.5 (0.4)     16.5 (0.3)    .88            

  Time between self-reported and measured BMI (weeks), mean (SD)   4.6 (1.7)       4.6 (1.7)      4.7 (1.7)     .73            

  Parental socioeconomic status at 8 years, n (%)                  \               \              \             \              

  Professional worker                                              1458 (90.06)    767 (90.2)     691 (89.9)    .80            

  Any parent born outside of Scandinavia, n (%)                    267 (16.46)     148 (17.4)     119 (15.5)    .31            

  **BMI status,^d^n (%)**                                          \               \              \             \              

  \                                                                Underweight     114 (6.71)     58 (6.5)      56 (6.9)       \

  \                                                                Normal weight   1309 (77.09)   712 (80.1)    613 (73.8)     \

  \                                                                Overweight      231 (13.60)    104 (11.7)    134 (15.7)     \

  \                                                                Obese           44 (2.59)      15 (1.7)      31 (3.6)       .004

  **Blood pressure (mm Hg), mean (SD)**                            \               \              \             \              

  \                                                                Systolic        121.3 (11.9)   115.9 (9.7)   127.4 (11.2)   \<.001

  \                                                                Diastolic       67.2 (7.0)     67.0 (6.0)    67.3 (7.2)     \<.38

  **Pubertal status, n (%)**                                       \               \              \             \              

  \                                                                Pre/early       26 (1.72)      1 (0.1)       25 (3.6)       \

  \                                                                Mid             303 (20.07)    13 (1.6)      290 (41.6)     \

  \                                                                Late/post       1181 (78.21)   799 (98.3)    382 (54.8)     \<.001

  Vigorous physical activity(h/week), mean (SD)                    4.8 (4.2)       4.1 (3.6)      5.7 (4.7)     \<.001         

  Sedentary time (h/day), mean (SD)                                4.0 (2.2)       3.6 (1.9)      4.4 (2.3)     \<.001         

  Sleep 8 h/day, n (%)                                             948 (56.03)     462 (52.0)     486 (60.5)    \<.001         

  Fruit and vegetable consumption every day, n (%)                 960 (56.91)     574 (64.6)     386 (48.3)    \<.001         

  Tobacco use, n (%)                                               238 (14.03)     116 (13.1)     122 (15.1)    .22            

  Consider themselves completely healthy, n (%)                    1382 (81.63)    715 (80.5)     667 (82.9)    .23            
  -------------------------------------------------------------------------------------------------------------------------------------

^a^Numbers for each variable might not add up to total due to missing information in some variables.

^b^ *P* value for comparing females and males.

^c^When answering the questionnaire.

^d^Based on measured weight and height.

Differences Between Self-Reported and Measured Weight, Height, and Body Mass Index
----------------------------------------------------------------------------------

The mean self-reported and measured height, weight, and corresponding BMI for the total group and separated by gender is shown in [Table 2](#table2){ref-type="table"}. There were significant differences between self-reported and measured weight, height, and BMI for both girls and boys (*P*\<.001). On average, self-reported height was 0.5 cm higher than measured height and self-reported weight was 1.1 kg lower than measured weight. This corresponded to a mean underestimation of BMI by 0.5 kg/m^2^. Females underestimated weight and BMI to a higher extent than males, whereas males overestimated height to a higher extent than females. Using rounded values of measured weight and height resulted in very similar numbers and did not affect the results in any considerable way.

###### 

Mean self-reported and measured height, weight, and BMI by gender.

  -----------------------------------------------------------------------------------------------------------------------
  Anthropometrics       Self-reported, mean (SD)   Measured, mean (SD)   Difference, mean (SD)   *P*             
  --------------------- -------------------------- --------------------- ----------------------- --------------- --------
  **Total (N=1698)**    \                          \                     \                       \               

  \                     Height (cm)                173.6 (9.0)           173.1 (9.0)             0.5 (1.8)       \<.001

  \                     Weight (kg)                63.9 (11.0)           65.0 (11.5)             --1.1 (2.9)     \<.001

  \                     BMI (kg/m^2^)              21.1 (2.8)            21.6 (3.1)              --0.5 (1.1)     \<.001

  **Females (n=889)**   \                          \                     \                       \               

  \                     Height (cm)                167.9 (6.1)           167.4 (6.2)             0.4^a^(1.5)     \<.001

  \                     Weight (kg)                59.0 (8.7)            60.5 (9.2)              --1.5^b^(2.5)   \<.001

  \                     BMI (kg/m^2^)              20.9 (2.8)            21.6 (3.0)              --0.6^b^(1.0)   \<.001

  **Males (n=809)**     \                          \                     \                       \               

  \                     Height (cm)                179.9 (7.2)           179.3 (7.2)             0.6 (2.1)       \<.001

  \                     Weight (kg)                69.2 (10.7)           69.9 (11.7)             --0.7 (3.2)     \<.001

  \                     BMI (kg/m^2^)              21.3 (2.8)            21.7 (3.2)              --0.4 (1.1)     \<.001
  -----------------------------------------------------------------------------------------------------------------------

^a^Significantly different from males (*P*=.02).

^b^Significantly different from males (*P*\<.001).

[Figure 1](#figure1){ref-type="fig"} shows histograms of differences between self-reported and measured height, weight, and corresponding BMI. Differences ranged from --9.4 to 19.6 cm for height, --24.9 to 16.3 kg for weight, and --7.5 to 5.4 kg/m^2^ for BMI. The differences were relatively normally distributed, although somewhat negatively skewed for weight and BMI. A higher proportion of females compared to males recalled their height within 1 and 2 cm, respectively (550/889, 61.9% and 788/889, 88.6% among females; 415/809, 51.3% and 620/809, 76.6% among males). No such differences were observed for comparable weight or BMI categories (data not shown).

The Pearson correlation coefficient between self-reported and measured BMI was .94 (*P*\<.001) ([Figure 2](#figure2){ref-type="fig"}). For height and weight, the correlation coefficients were .98 and .96, respectively. Similar values were obtained for males and females.

Dose-response associations (*P*\<.001) between higher BMI categories (defined by measured weight and height) and larger overreporting of height and underreporting of weight and corresponding BMI was observed ([Table 3](#table3){ref-type="table"}). On average, normal-weight participants underreported weight by 0.8 kg, overweight participants by 2.8 kg, and obese participants by 5.1 kg. In contrast, underweight participants overreported weight by on average 0.9 kg, whereas there was no difference between reported and measured height. [Figure 3](#figure3){ref-type="fig"} shows a graphical illustration of the difference between self-reported and measured BMI in relation to measured BMI (Bland-Altman plot). There was a clear trend of increasing underestimation of BMI with greater measured BMI values.

###### 

Mean of self-reported and measured height, weight, and BMI by measured BMI status.

  ------------------------------------------------------------------------------------------------------------------------------
  BMI status^a^                Self-reported, mean (SD)   Measured, mean (SD)   Difference, mean (SD)   *P*             
  ---------------------------- -------------------------- --------------------- ----------------------- --------------- --------
  **Underweight (n=114)**      \                          \                     \                       \               

  \                            Height (cm)                173.1 (8.4)           173.2 (8.7)             0.0 (2.0)       .87

  \                            Weight (kg)                52.1 (6.5)            51.3 (5.4)              0.9 (2. 6)      \<.001

  \                            BMI (kg/m^2^)              17.3 (1.0)            17.1 (0.7)              0.3 (0.8)       \<.001

  **Normal weight (n=1307)**   \                          \                     \                       \               

  \                            Height (cm)                173.5 (8.9)           173.0 (8.9)             0.5 (1.6)       \<.001

  \                            Weight (kg)                61.9 (8.4)            62.8 (8.1)              --0.8 (2.4)     \<.001

  \                            BMI (kg/m^2^)              20.5 (1.7)            20.9 (1.7)              --0.4 (0.9)     \<.001

  **Overweight (n=231)**       \                          \                     \                       \               

  \                            Height (cm)                174.5 (9.5)           173.5 (9.3)             1.0 (2.0)       \<.001

  \                            Weight (kg)                75.5 (9.4)            78.3 (9.0)              --2.8 (3.5)     \<.001

  \                            BMI (kg/m^2^)              24.7 (1.8)            25.9 (1.3)              --1.2 (1.3)     \<.001

  **Obese (n=44)**             \                          \                     \                       \               

  \                            Height (cm)                175.3 (9.5)           174.2 (9.2)             1.1^b^(2.7)     .009

  \                            Weight (kg)                90.9 (8.9)            96.0 (8.6)              --5.1^b^(5.2)   \<.001

  \                            BMI (kg/m^2^)              29.7 (3.5)            31.7 (2.9)              --2.0^b^(1.8)   \<.001
  ------------------------------------------------------------------------------------------------------------------------------

^a^Based on measured weight and height.

^b^ *P*\<.001 across BMI groups.

[Table 4](#table4){ref-type="table"} shows the number of adolescents classified as underweight, normal weight, overweight, and obese according to self-reported and measured BMI, respectively. In total, 1467 of 1698 (86.40%) of the adolescents were classified into the correct BMI category. Among normal-weight participants, 1227 of 1309 (93.74%) were classified correctly, whereas corresponding numbers were 81 of 114 (71.1%) for underweight, 139 of 231 (60.2%) for overweight, and 20 of 44 (46%) for obese. When categorizing participants into nonoverweight or overweight, 1592 of 1698 (93.78%) were classified correctly (1407/1423, 98.88% among nonoverweight and 185/275, 67.3% among overweight).

###### 

Frequencies of children in categories of BMI status according to measured and self-reported weight and height.

  Measured        Self-reported, n   Total              
  --------------- ------------------ ------- ----- ---- ------
  Underweight     81                 33      0     0    114
  Normal weight   66                 1227    16    0    1309
  Overweight      0                  90      139   2    231
  Obese           0                  0       24    20   44
  Total           147                1350    179   22   1698

![Histogram of difference between self-reported and measured a) height, b) weight, and c) BMI.](jmir_v17i3e73_fig1){#figure1}

![Scatterplot of self-reported (y-axis) and measured (x-axis) BMI (kg/m2), r=.94, P \<.001 (N=1698).](jmir_v17i3e73_fig2){#figure2}

![Bland-Altman plot of difference between self-reported and measured BMI (y-axis) in relation to measured BMI (x-axis). The solid line shows difference equal to zero and the dashed lines show mean difference ±2 SD.](jmir_v17i3e73_fig3){#figure3}

Prediction Factors for Discrepancy Between Self-Reported and Measured Body Mass Index
-------------------------------------------------------------------------------------

To identify factors that predict validity of self-reported BMI, a multivariable linear regression model was built using a backward selection method. The final model (n=1337) included gender; BMI categories (based on measured BMI): underweight, overweight, and obese (normal weight as reference); vigorous physical activity (hours/week); and sedentary time (hours/day). Of these variables, only gender and BMI categories significantly predicted differences between self-reported and measured BMI. After mutual adjustment, the estimated mean difference showed that males underreported BMI to a lower extent than females (difference 0.4 kg/m^2^) and that overweight and obese participants underreported BMI to a higher extent compared to normal-weight participants (difference 0.8 and 1.5 kg/m^2^, respectively). Underweight participants, on the contrary, significantly overreported BMI compared to normal-weight participants (difference 0.6 kg/m^2^). Vigorous physical activity and sedentary time were borderline significant predictors of difference between reported and measured BMI (more time associated with larger underreporting), although the absolute effect was very small.

Discussion
==========

Principal Findings
------------------

We examined the validity of Web-based self-reported weight and height among Swedish adolescents aged approximately 16 years. Correlations between self-reported and measured height and weight were high; however, on average, weight was somewhat underestimated and height was slightly overestimated leading to an underestimation of BMI. Females underreported weight to a higher extent than males and overweight/obese participants underreported weight to a higher extent than normal-weight participants did. Overall, a high proportion of participants were classified into the correct BMI category; however, among overweight and obese participants, only 139 of 231 (60.2%) and 20 of 44 (46%) were correctly classified, respectively. Several lifestyle factors were tested as prediction factors for validity of self-reported BMI; however, after mutual adjustment, only gender and BMI categories significantly predicted discrepancy from measured BMI.

Comparison With Other Studies
-----------------------------

Few studies have evaluated Web-based self-reported weight and height in adolescents. Storey et al \[[@ref2]\] validated nutrients, physical activity, weight, and height among 459 adolescents aged 11-15 years in Canada using the Web-based questionnaire Web-SPAN. They found a mean difference between self-reported and measured weight (-2.5 kg), which was larger compared to our study. Similar to us, they found height to be slightly, although nonsignificantly, overestimated. Gender differences and the influence of BMI status were not investigated in this study \[[@ref2]\]. Another rather small study \[[@ref13]\] validated Web-based weight and height in 137 middle school and 242 high school Korean children. They observed mean differences between self-reported and measured weight and height that were similar to our study (weight difference from -1.1 to -1.7 kg and BMI difference from -0.5 to -0.7 kg/m^2^, depending on gender and school grade). No differences were found between boys and girls. However, the study was not population-based and participants were told beforehand that their weight and height were going to be measured.

The results of our study are also comparable to validation studies using paper questionnaires \[[@ref10],[@ref11],[@ref22]-[@ref26]\], although varying results have been reported across countries, age groups, and gender. Sherry et al \[[@ref27]\] summarized 11 validation studies on US adolescents aged 12-19 years and concluded that self-reported data underestimate overweight prevalence and that there is a gender- and weight status-dependent bias. Compared to our findings, most of the studies included in this review observed somewhat larger discrepancies and lower correlations between estimated and measured weight and height. Two large studies in European settings \[[@ref11],[@ref25]\], on the other hand, found somewhat smaller differences between reported and measured weight (-0.7 and -0.8 kg) compared to our population.

Most previous studies in adolescents observe larger underreporting of weight and BMI in females compared to males \[[@ref11],[@ref25],[@ref28]-[@ref30]\]. However, even if validity of self-reported BMI seems to be lower for females, the precision is possibly higher. In this study, this was supported by a lower standard deviation for weight differences and a higher proportion of females that could recall their height within 1 or 2 cm. Fonseca et al \[[@ref22]\] similarly found that although mean differences between self-reported and measured BMI were larger in females, variability was lower. Jayawardene et al \[[@ref26]\] additionally showed that being female was associated with correct reporting of BMI, whereas being male was associated with overreporting of BMI (using predefined cut-offs for under-, over-, and correct reporting).

Gender differences in the validity of self-reported BMI might have several explanations. Male adolescents experience faster growth and may, therefore, have less knowledge about current weight and height. However, anxiety over their own body size may be more common among females and the social desirability bias might be greater. A more narrow range but larger mean difference between reported and measured BMI would support the hypothesis that females in general are more aware of weight and height than males, although more often systematically underreport weight by 1 or 2 kg.

Several studies \[[@ref11],[@ref13],[@ref25],[@ref26],[@ref31]\] have observed increasing underreporting with increasing BMI, whereas underweight participants in contrast tend to overreport weight. Consequently, high correlations between self-reported and measured BMI are generally reported whereas the sensitivity for overweight and obesity is low. This indicates that, for this age group, self-reported BMI might be better used as a continuous variable (eg, z score for children younger than 18 years) rather than divided into categories of overweight.

In this study, several lifestyle factors, such as physical activity, fruit and vegetable intake, and tobacco use, were tested as potential explanatory factors for the discrepancy between self-reported and measured BMI. The best fitting model included gender, BMI categories, physical activity, and sedentary time; however, only gender and BMI categories significantly predicted discrepancy between reported and measured BMI. Previous studies have shown conflicting results regarding determinant factors for validity of self-reported BMI. Jayawardene et al \[[@ref26]\] found no difference in reporting capacity with physical activity, whereas screen time and fast food consumption were associated with overreporting of BMI. Bae et al \[[@ref13]\], on the other hand, found that students who engaged in a high amount of moderate physical activity underestimated weight. Previous studies have shown that self-perceived body image \[[@ref11],[@ref29]\], weight-loss intentions \[[@ref13],[@ref26]\], or expressed concern over the own body silhouette and paying close attention to own figure \[[@ref25]\] are associated with underreporting. These concerns might, or might not, be independent from overweight and may reflect a tendency to report toward social norms. In this study, we lacked information about these factors; however, we found no association between self-perceived health and reporting capacity.

Differences between studies might be explained by several factors. In this study, there were relatively few overweight participants, which possibly increases validity, compared to populations with higher overweight prevalence. Another factor may be the Swedish tradition of monitoring child growth development through school and health care, which could make families and children more aware of current weight and height. The validity of reported weight and height is likely also affected by the age of the population. Adolescents in the present study were older than in some of the compared studies and perhaps more interested or informed about their weight and height.

Strengths and Limitations
-------------------------

The main strength of the present study is the population-based design and the relatively large study sample. Height and weight were measured according to standard protocols by trained nurses and were checked for quality controls. In addition, information on a wide range of lifestyle factors (eg, blood pressure, physical activity, and dietary factors) have been collected which made it possible to test whether these affected the validity.

Using the Web for data collection has many advantages, including quick responses, easier administration, and reduction of manual data errors. Web-based questionnaires are more frequently replacing paper-based questionnaires in epidemiological studies; therefore, validation studies are needed to assess the accuracy.

Some limitations need to be addressed. Firstly, measurements were not obtained directly after self-reports. This could have led to small changes in height and weight during the period between the questionnaire and the measurements. To limit bias, we excluded participants with more than 8 weeks between self-reported and measured weight and height.

Secondly, when answering the questionnaire, participants were informed about the clinical investigation. However, it was not stated specifically that the investigation would include height and weight measurements; therefore, it is unlikely to affect the results.

Furthermore, weight was measured with light clothes on. This might explain some of the difference between self-reported and measured weight if participants usually weigh themselves without clothes. Weight could also fluctuate during the day and during the menstrual cycle for females. However, on a group level, these factors would balance each other out.

Lastly, as in all validation studies, the results may not be generalized to other populations as validity might vary with age and ethnicity. To be able to use and interpret self-reported height and weight, it is important to carry out validation studies in different countries and populations. To evaluate whether Web-based questionnaires are more valid than paper questionnaires or interviews, there is a need for more studies, ideally comparing randomized groups of interviews, Web questionnaires, and paper questionnaires.

Conclusions
-----------

Overall agreement between Web-based self-reported and measured weight and height indicate that Web-based BMI can be used as a valid, quick, and cost-effective substitute to measured BMI among Swedish adolescents. The accuracy of self-reported BMI declines with increasing BMI and self-reported BMI should not be used to estimate overweight/obesity prevalences.
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